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In the title compound, C 2 2H 2 iBrO, other than the Br atom, the 
non-H atoms are approximately co-planar [maxium deviation 
= 0.178 (2) A] and the alkoxy chain shows an all-anti 
conformation. A weak intermolecular C— H- • Br hydrogen 
bond contributes to the stabilization of the crystal structure. 

Related literature 

For the synthesis of pyrene derivatives, see Filby & Steed 
(2006). For the use of pyrenes as fluorescence sensors, see: Bell 
& Hext (2004). For related structures, see: Fun et al. (2009); 
Gruber et al. (2010); Xiao et al. (2005). 



Z = 2 

Mo Ka radiation 
l± = 2.39 mm~' 

Data collection 

Rigaku Saturn diffractometer 
Absorption correction: multi-scan 
(REQAB; Jacobson, 1998) 
T min = 0.373, r maI = 0.616 

Refinement 

R[F 2 > 2a(F 2 )} = 0.028 

wR(F 2 ) = 0.047 

S = 0.88 

3085 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 223 K 

0.45 x 0.40 x 0.20 mm 



7097 measured reflections 
3085 independent reflections 
2399 reflections with / > 2a(l) 
R in . = 0.038 



218 parameters 

H-atom parameters constrained 
Ap max = 0.31 e A~ 3 
Ap mi „ = -0.36 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C6-H6-Brl' 


0.94 


3.02 


3.869 (2) 


151 


Symmetry code: (i) x, y 


-l.z + l. 









Data collection: CrystalClear (Rigaku, 2005); cell refinement 
CrystalClear, data reduction: CrystalStructure (Rigaku, 2005) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 (Farrugia, 1997); software used to 
prepare material for publication: SHELXTL (Sheldrick, 2008). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NG5165). 
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l-[(5-Bromopentyloxy)methyl]pyrene 

X. Bian, T. Cai, J. Zhou, Q. Huang and X. Xiao 

Comment 

As a fluorogenic unit, pyrene is one of the most useful fluorescene probe because of its relatively efficient excimer formation 
and emission. In this respect, the title compound was prepared as part of our research on the solid state structure of fluorogenic 
tetrathiafulvalene with possible molecular switch (Xiao et al.., 2005). 

The bond lengths and bond angles of the title compound are found to have norml values (Fun et al.., 2009 Gruber et 
al.., 2010). Expect the Br atom and H atoms, the molecule is essentially planar with the maximum deviation from planarity 
being 0.1781 (21) A. In the substitute alkoxy chain, expect the Br atom, it shows the typical all-anti conformation (Fig.l). 

The crystal packing is stabilized by C — H-Br intermolecular hydrogen bonding (table. 1) (Fig. 2). 
Experimental 

The title compound was synthesiaed according to a literature procedure (Xiao et al.., 2005). Slow evaporation of a solution 
in THF gave single crystals suitable for X-ray analysis. 

Refinement 

The H atoms were positioned geometrically and allowed to ride on their parent atoms, with C — H = 0.95-0.99A and U lSQ 
= 1.2-1.5 J7 e q(parent atom). 



Figures 




Fig. 1. The molecular structure of the title compound.Displacement ellipsoids are drawn at the 




Fig. 2. The crystal packing diagram view along the crystallographic <i)b</i) axis. Dashed lines 
indicate the hydrogen bonding. 



1-[(5-Bromopentyloxy)methyl]pyrene 



Crystal data 

C 22 H 2 iBrO 
M,.= 381.30 



F(000) = 392 



Z = 2 



Triclinic, PI 



D x = 1.469 Mgm 



-3 
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Hall symbol: -P 1 Mo Ka radiation, X = 0.71075 A 

a = 7.4 1 7 (2) A Cell parameters from 4242 reflections 

b = 7.4817 (16) A 9 = 3.1-27.5° 

c= 17.545 (5) A n = 2.39 mm -1 

a = 79.924 (19)° 7=223 K 

(3 = 88.90 (2)° Block, colorless 

y= 64.295 (12)° 0.45 x 0.40 x 0.20 mm 

V= 861.9 (4) A 3 



Data collection 



Rigaku Saturn 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 14.63 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(REQAB; Jacobson, 1998) 
r min = 0.373, T max = 0.616 
7097 measured reflections 



3085 independent reflections 

2399 reflections with I > 20(7) 
R int = 0.038 

^max = 25.5°, 0 m i n — 3.1° 

h = -8^8 
k = -9^9 
/ = -21-»21 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.028 
wR(F 2 ) = 0.047 
5 = 0.88 

3085 reflections 
218 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w= V[o 2 (F 2 ) + (0M29P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap max = 0.31 e A~ 3 

Ap mi „ = -0.36eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Cz — Cj — C4 


12U.JO (1 /) 


fi in 
Cz — Co — Hj 


1 1 Q 7 

i ly. / 


P/1 PI m 

C4 — CJ — Hi 


iiy. / 


pi p/i n c 
C J — C4 C 1 5 


1 1 O A Z /1 C\ 

11o.4j {id) 


PI P/l PC 

C3 — C4 — CD 


1 ii on ( 1 £\ 
122.80 (lo) 


pi c p/i pc 
CIS — C4 — C5 


1 1 O *7C /1 C\ 
118. ID {ID) 


p/; pc a 
Co — CD — C4 


121. CD (1 /) 


p/; pc T_rc 
Co — Cj — Hj 


HA O 

i iy.2 


P/l PC T_TC 

C4 — CD — HD 


1 1 n i 

i iy.2 


pc p/: pi 
CD — Co — C / 


ni in ( 1 £\ 
121 .2U (lo) 


pc P£ ~U£L 

CD — Co — Ho 


i i n a 

i iy.4 


P"7 P/C T_T£ 

C / — Co — Ho 


1 1 n /i 

i iy.4 


po pi p 1 c 
Co — C / — C 1 0 


lift. 00 (1 /) 


r^Q c^n r^t. 
Co — C / — CO 


1 11 C 1 /"\ £.\ 

IZZ.Dl {ib) 


p 1 /: pi p/: 
CI 6 — C/ — Co 


1 1 o oi C\ c\ 

118.83 (1j) 


pn po pi 
CV — Co — C / 


1 in oi f \ h\ 
120.82 (1 /) 


r*Q f^Q ug 
cy — Co — Ho 


i in /: 

i iy.o 


PI po T_TO 

C/ — Co — Ho 


i in £ 

iiy.o 


pin pn ro 

c i o — cy — Co 


1 in /;n /■ 1 /;\ 
120. oy (lo) 


c i o — cy — Hy 


i in t 

iiy. / 


po pn un 

Co — cy — Hy 


i i n 7 

ny. / 


pn pin P1 1 

cy — c i o — c 1 1 


111 m ( 1 o\ 
121 .U2 (18) 


pn pi/i ui/i 

cy — c i o — h i u 


i iy. j 


p] 1 p|(i ui/i 

CI 1 — CIO — H1U 


lift c 


Pin pii P1£ 

CIO — CI 1 — Clo 


1 1 O £ 1 /1 £L\ 

118.63 (16) 


p 1 n P11 pn 
CIO — CI 1 — Clz 


in m ( 1 *7\ 

122. /y (1 /) 


pu pii pn 
Clo — CI 1 — Clz 


I 1 O CO /1 c\ 

I I o.jo (Id) 


pii pn P11 
CI i — Clz — CI 1 


111 H& ( 1 H\ 

121. Ib (1 /) 


pi i pio m i 
CI j — Clz — Hlz 


1 1 O. 1 

i iy. i 


pii pn un 
CI 1 — Clz — Hlz 


1 1 n 1 

i iy. 1 


pn pn pi/i 
Clz — CI 3 — C14 


111 c a f 1 c\ 
121.56 (16) 


C12— C13— H13 


119.2 


C14— C13— H13 


119.2 


CI— C14— C15 


119.04(16) 


CI— C14— C13 


122.55 (16) 


C15— C14— C13 


118.41 (15) 



00 H7f)R 


u.7ouu 


C21 — C22 


1 .504 (2) 


C21 — H21A 


0.9800 


C21 — H21B 


0.9800 


C22 — H22A 


0.9800 


C22 — H22B 


0.9800 


P/t P1C PI/1 

C4 C 1 D — C 1 4 


1 in CT /1 CA 

12U.J / (ID) 


P/1 p 1 c p 1 c. 
C4 C 1 D — C 1 6 


1 1 Q £1 (\ C\ 

1 iy.02 (i j) 


pn pir pu 

C14 — C1D — C16 


1 1 n on /1 &\ 
1 ly.oU (lo) 


P11 pi/; pi 
Cll — C16 — C/ 


1 in 10/1 c\ 
12U.15 (1 j) 


P11 P1/C PIC 

Cll — CI 6 — C1D 


1 1 n on (\ £\ 
liy.oy (lo) 


P"7 PU PIC 

C / — C 1 6 — C 1 D 


1 1 n c\a (\ /z\ 

ny.y4 (lo) 


p. 1 pn pi 
Ul — CI / — CI 


111 n /1 a\ 
1 1 1.32 (14) 


p«i P1"7 un* 
Ul — CI / — HI /A 


1 no a 

iuy.4 


pi pn uita 
CI — CI / — HI /A 


1 nn a 

iuy.4 


P.1 P 1 "7 111 

Ul — CI / — HI ID 


1 nn a 

iuy.4 


p 1 pn ni 
CI — CI / — HI ID 


1 nn a 

iuy.4 


uita pn tji "7r> 
HI /A — CI / — HI ID 


1 no n 
lUo.U 


p.1 pio pin 

Ul — Clo — ciy 


1 1 n 11 /1 a \ 
11U. 15 (14) 


P.1 PIO HI O A 

Ul — Clo — HloA 


1 nn c 


pin pio uio A 
Ciy — Clo — HloA 


1 nn c 

iuy.3 


P.1 PIO UIOD 

Ul — Clo — HloB 


1 nn c 

iuy.j 


pin pio tji on 
Ciy — Clo — HloB 


1 nn c 

iuy.j 


Ul O A PIO TJI on 

H 1 OA — C 1 0 — H 1 OB 


1 no 1 


pio pin pin 

c i o — c i y — CzU 


1 nn 00 ( 1 c\ 
lUy.SO {id) 


pie pin um a 

cio — ciy — HiyA 


1 nn 1 

iuy. / 


p^>n pin tj 1 n a 

CzU — c i y — H 1 y A 


1 nn *7 

iuy. / 


PIO pm TJIflD 

cio — ciy — HiyB 


1 nn *7 

iuy. / 


pin pin T_nnt> 

CzU — c i y — H 1 y B 


1 nn *7 

iuy. / 


uinA pm j_ri no 

h i yA — c i y — h i yB 


1 no 1 


pn pin pin 

cz i — czu — c i y 


111 m n c\ 
113.yi {ID) 


pn pin T_rin a 
Cz 1 — CzU — HzU A 


1 no 0 


Pin Pin TTinA 
C 1 y — C2U — HzU A 


108.8 


pii pin TTinD 
C2 1 — C2U — HzUB 


1 no 0 

108.8 


Pin Pin TTinn 
C 1 y — C2U — HzUB 


1 no 0 

108.8 


T_rin a pin mnD 
HzUA — CzU — HzUB 


1 m *7 
10/. / 


Pii pii pin 
C2z — C2 1 — C2U 


111 *7n /i c) 

113.79 (15) 


PT) P11 U11 A 

CZZ — Cz 1 — Hz 1 A 


1 nc q 
lUo.o 


Pin P11 TT11 A 

C2U — C2 1 — Hz 1 A 


108.8 


PII P11 TT11 D 

C2z — C2 1 — Hz 1 B 


1 no 0 

108.8 


pin pn un d 
CzU — Cz 1 — Hz 1 B 


1 no 0 
IU0.0 


t_ti 1 a pi 1 t_ti 1 r> 
HzlA — Czl HZ IB 


1 ni "7 
1U/./ 


C21— C22— Brl 


112.67 (13) 


C21— C22— H22A 


109.1 


Brl— C22— H22A 


109.1 


C21— C22— H22B 


109.1 


Brl— C22— H22B 


109.1 


H22A— C22— H22B 


107.8 
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C14— Cl— C2— C3 


-1.0 (3) 


C3— C4— C15— C16 




-179.80 (15) 


CI 7— CI— C2— C3 


178.85 (15) 


C5— C4— C15— C16 




0.8 (2) 


Cl— C2— C3— C4 


0.3 (3) 


Cl— C14— C15— C4 




-0.4 (2) 


C2— C3— C4— C15 


0.3 (2) 


C13— C14— C15— C4 




-179.97 (15) 


C2— C3— C4— C5 


179.71 (16) 


Cl— C14— C15— C16 




179.12(14) 


C3— C4— C5— C6 


-179.99 (16) 


C13— C14— C15— C16 




-0.5 (2) 


C15— C4— C5— C6 


-0.6 (2) 


CIO— Cll— C16— C7 




0.6 (3) 


C4— C5— C6— C7 


-0.4 (3) 


C12— Cll— C16— C7 




-179.87 (15) 


C5— C6— C7— C8 


-178.58 (16) 


CIO— Cll— C16— C15 




-178.99 (15) 


C5— C6— C7— C16 


1.2 (3) 


C12— Cll— C16— C15 




0.5 (2) 


C16— C7— C8— C9 


0.3 (3) 


C8— C7— C16— Cll 




-0.8 (2) 


C6— C7— C8— C9 


-179.91 (17) 


C6— C7— C16— Cll 




179.42 (16) 


C7— C8— C9— CIO 


0.3 (3) 


C8— C7— C16— C15 




178.81 (15) 


C8— C9— CIO— Cll 


-0.5 (3) 


C6— C7— C16— C15 




-0.9 (2) 


C9— CIO— Cll— C16 


0.0 (3) 


C4— C15— C16— Cll 




179.61 (15) 


C9— CIO— Cll— C12 


-179.44 (17) 


C14— C15— C16— Cll 




0.1 (2) 


CIO— Cll— C12— C13 


178.72 (17) 


C4— C15— C16— C7 




0.0 (2) 


C16— Cll— C12— C13 


-0.7 (3) 


C14— C15— C16— C7 




-179.54 (14) 


Cll— C12— C13— C14 


0.4 (3) 


C18— Ol— C17— Cl 




178.43 (13) 


C2— Cl— C14— C15 


1.0(2) 


C2— Cl— C17— Ol 




-1.1 (2) 


C17— Cl— C14— C15 


-178.83 (14) 


C14— Cl— C17— Ol 




178.76 (13) 


C2— Cl— C14— C13 


-179.42 (16) 


C17— Ol— C18— C19 




-178.88 (13) 


C17— Cl— C14— C13 


0.7 (2) 


Ol— C18— C19— C20 




179.77 (13) 


C12— C13— C14— Cl 


-179.34 (16) 


C18— C19— C20— C21 




-178.27 (14) 


C12— C13— C14— C15 


0.2 (3) 


C19— C20— C21— C22 




-175.62 (14) 


C3— C4— C15— C14 


-0.3 (2) 


C20— C21— C22— Brl 




-63.25 (17) 


C5— C4— C15— C14 


-179.68 (14) 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


C6— H6 -Brl' 


0.94 


3.02 


3.869 (2) 


151 



Symmetry codes: (i) x,y—l,z+\. 
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